Combined endodontic periodontal lesion is one of the most challenging dental conditions as making a definite diagnosis and henceforth treatment plan is a daunting task. The prognosis of complex lesion involving both endodontic and periodontic components is complex, but success rate can be improved with regenerative therapies. However, there is paucity of literature regarding its effectiveness in the clinical scenario as only few case reports have been documented in literature for the use of platelet-rich derivatives in regenerative osseous surgery requiring both endodontic and periodontal treatment. We are hereby presenting three cases requiring both endo and perio treatment. The first two cases involve mandibular first molar and maxillary first molar, respectively. The third case involves maxillary central incisor. In all the cases, first, endodontic treatment was initiated, then open flap curettage along with alloplastic bone substitutes was done. Platelet-rich fibrin and platelet-rich plasma were used along with. Three of the treated cases showed significant improvement radiographically and clinically. There was gain in clinical attachment, reduction in probing depth, and radiographic bone fill. Autologous platelet-rich derivative can be used in combination with alloplastic bone substitute for the management of endo-perio cases. Further long-term studies are needed to explore the clinical effectiveness of platelet-rich derivatives and predicting the probability of success of periodontal therapy.
INTRODUCTION
M any a times, it is difficult to treat cases involving both periodontal and endodontic component of tooth. Both the tissues share the same anatomic and embryological origin. Combined endo-perio lesion involves root canal therapy and periodontal treatment. The success of the therapy lies in the systematic approach toward diagnosis, clinical and radiographic examination, and extent of the lesion. In general, the success rate of conventional root canal therapy is quite high (approximately 95%), [1] but this is not the case when it is complicated by periodontal involvement. Success rate of root canal therapy in endo-perio cases has been reported to be very low (approximately 25%-35%) [2] when regenerative measures are not performed. The current concept involves restoring lost periodontium in addition to maintaining the functional status of tooth.
Various earlier treatment modalities such as open flap debridement and root resection are available, but they are inefficient to completely treat the disease. With extensive research, new treatment modalities with better techniques and materials that aim to restore lost tissue have improved the success rate of periodontic-endodontic therapy. Recently, the attention has shifted toward the use of growth factors in periodontal regenerative procedures. Platelet-rich substitute enriched with platelets and growth factors can regulate the proliferation, chemotaxis, and differentiation of the locally derived progenitor cells in the defect site. [3] To date, very few case reports are there depicting the use of this autologous biological material in the management of combined endodontic-periodontal lesions. [4] [5] [6] [7] The present case series presents an attempt to evaluate the healing potential of the combination of platelet-rich derivatives (fibrin and plasma) and bioactive glass substitute as compared to using these materials alone.
CASE REPORTS

Case 1
A 45-year-old male came with the chief complaint of pain and food lodgment in the lower right back region (46) for the past 6 months. The tooth was tender to percussion, noncarious and there was swelling in the periapical area. On periodontal examination, there was deep periodontal pocket 11 mm buccally in the furcation area [ Figure 1a ]. Probing reveals Grade III furcation involvement. Intraoral periapical (IOPA) reveals radiolucency in furcation region till apex [ Figure 1b ]. The tooth was tender to percussion; electric pulp testing confirmed the tooth to be nonvital. Root canal therapy was carried out with respect to 46. Local anesthesia was given. An access opening was created, and all the four canals were located. During subsequent visits, root canal treatment was completed with protaper (Dentsply), and irrigation with 5.25% sodium hypochlorite was done. The tooth was obturated with lateral condensation of gutta-percha and followed for 3 months [ Figure 1c ]. Radiographically and clinically, there was no change in probing depth which was initially 11 mm. The tooth was planned for regenerative therapy.
Case 2
A 30-year-old male patient reported to the department of periodontics with a complaint of pain in the upper right posterior tooth region associated with pus discharge for 1 month. On intraoral examination, there was no caries. IOPA X-ray of the maxillary right first molar also showed widening of periodontal ligament space in relation with the mesial root and radiolucency in the furcation area [ Figure 2a ]. The horizontal probing depth with Nabers probe and vertical probing depth with the University of North Carolina-15 probe were measured which were found to be 9 mm and 4 mm, respectively [ Figure 2b ]. To check the vitality of the tooth, electric pulp testing was done which confirmed the tooth to be nonvital and tender on percussion. Endodontic treatment was completed with protaper (Dentsply), and irrigation with normal saline was done and followed up for 4 months. There was no change in clinical attachment and probing depth. Open flap curettage was planned for the defect.
Leukocyte platelet-rich fibrin preparation
On the day of surgery, platelet-rich fibrin (PRF) was prepared and 10 ml of blood was taken in a 10 ml test tube without an anticoagulant and centrifuged immediately for 12 min at 2400 rpm in a tabletop centrifuge. PRF was obtained in the form of the membrane by squeezing out the fluids in the fibrin clot [ Figure 1c ].
Surgical procedure
After administration of anesthesia, intracrevicular incision was given at the site selected for surgery and full-thickness flap was elevated till the base of furcation. After thorough curettage of the defect area, a combination of PRF and bioactive glass was placed [Figures 1d-f and 2c, d]. The soft-tissue flap was repositioned using interrupted suturing technique with nonresorbable black silk (3-0). The patient was prescribed 0.12% chlorhexidine mouthwash for rinsing twice daily. The patient was put on regular recall at 3 months' interval After 12 months, the probing depth reduced to 3 mm in the first case and 4 mm in the second case. The IOPA X-ray after 3-year follow-up showed evidence of apparent bone fill in the furcation defect in the first case and after 1 year in the second case [ Figures 1g, 1h and 2e].
Case 3
A 35-year-old male with noncontributory medical history reported with pain and pus discharge in upper right central incisor for the last 5-6 months. He had already undergone root canal treatment 5-6 years back followed by prosthesis in 11, 12. Clinical examination revealed 13 mm probing depth with respect to mesial aspect 11 [ Figure 3a ]. 11 and 12 were tender on percussion. Radiographic examination revealed incomplete obturation, radiolucency on mesial aspect of tooth, and periapical area with respect to 11 [ Figure 3b ]. Re-root canal treatment of 11, 12 was done without removing the prosthesis. Followed by root canal treatment, clinically, there was no pus discharge. Regenerative periodontal therapy was planned. Papilla preservation flap was elevated; intrabony defect was filled with bioactive glass and platelet-rich plasma (PRP) [ Figure 3c and d].
Two-year postoperative radiograph shows complete hard-tissue and soft-tissue regeneration [ Figure 3e -g]. Probing depth also reduced to 3 mm postoperatively.
DISCUSSION
The treatment of endo-perio lesion can be unpredictable because of the difficulty faced in proper diagnosis of the lesion. However, with proper history and step by step complete examination, a definitive diagnosis can be made that aids in charting out a treatment plan that can achieve favorable outcome.
Grudianov [6] et al. studied 298 patients, and the prevalence of endo-perio lesion was 17.78%. The success rate of the endodontic-periodontal combined lesion without a concomitant regenerative procedure is not very high (27%-37%), [2] as compared to conventional endodontic therapy. Hence, regenerative periodontal treatment should be considered as treatment modality based on clinical presentation to improve the prognosis of tooth. Herrera et al. [8] proposed a classification based on prognosis of tooth. The success rate in these complex perio-endo cases depends on root fracture, perforation, furcation involvement, mobility, and root resorption. Prognosis also depends on clinical expertise of the operator, compliance, and medical status of the patient. All the three cases presented without root fracture, without periodontitis, and with no medical history. In the first two cases, there was Grade 3; and in the third case, Grade 1 involvement was there. All the cases responded well to treatment.
Recent advances in tissue engineering and growth factors have presented a reignited hope to regenerate lost periodontal structures. Platelet-rich derivatives are emerging therapeutic modality in the field of regenerative periodontics as it does not require complex handling and has greater bone growth and apposition, better wound healing, and graft stabilization. [9] PRF and PRP possess many growth factors mainly transforming growth factor-beta and platelet-derived growth factor (PDGF) in high concentration which have angiogenic, proliferative, and differentiating effects on osteoblasts and thus promote bone healing. [10] PRF and PRP have also been successfully used with different graft materials in the treatment of human periodontal defect. [11] There are also advances in flap designs. In cases where diastema is more than 2 mm, whale technique [12] can be used for better tissue management. However, it was not used here as there was high frenal attachment where this technique is contraindicated. Papilla preservation flap was used in the present case for esthetic management of papilla.
Dohan et al. [10] in their study stated that PDGFs leads to cytokine release at the site of inflammation and its high fibrin content aids in the stability of the bone graft and blood clot. [9] In the present case series, bioactive glass and PRF were used in two cases; and in one case, PRP had been used. Treatment of periodontal intrabony defects with bioactive glass had shown significant clinical improvement by enhancing bone formation.
A silica gel layer is formed when the bioactive glass comes in contact with body fluid, and quickly a calcium phosphate layer is formed over the silica gel layer. Initially, the calciumphosphorus layer is amorphous, but later, it becomes a crystalline hydroxycarbonate apatite layer which is similar to bone material and provides a surface for osteoblast cell attachment and bone dissolution. [13] Goyal [4] also found encouraging results in the management of periodontal intrabony defects with respect to the left lateral incisor when PRF was used in combination with bioactive glass graft material. Karunakar et al., [5] also presented a combined approach with PRF which was effective in treating perio-endo lesion and intrabony defects. Patel et al. [14] employed a combined approach along with PRF in the left lateral incisor and found it can be used as treatment modality to fasten the healing process. Autologous platelet derivates offer several advantages such as better tissue handling, release of growth factors, faster healing, and stabilization of graft. There is a question regarding the clinical effectiveness of growth material in defects of varying size, but no major disadvantage has been reported so far. [10] In the present scenario, significant bone fill and clinical attachment level gain were observed in furcation and intrabony defect. However, it also has limitations such as no surgical re-entry, or histological examination was done to confirm bone fill.
